Development of lipopolysaccharide-mimicking peptides and their immunoprotectivity against Vibrio cholerae serogroup O1.
Vibrio cholerae serogroup O1 is the main causative agent of cholera diseases defined by life threatening rice watery diarrhea. Cholera routine vaccination has failed in controlling epidemics in developing countries because of their hard and expensive production. In this study, our aim was to investigate phage displayed mimotopes that could mimic V. cholerae lipopolysaccharide (LPS). Although LPS of Vibrio, as an endotoxin, can stimulate the immune system, thereby making it a suitable candidate for cholera vaccine, its toxicity remains as a main problem. Phage particles displaying 12 amino acid peptides were selected from phage library mimicking the antigenic epitopes of LPS from vibrio. The screening was carried out using single-domain antibody fragment VHH against LPS as target through three rounds of selection. Three clones with highest affinity to VHH were selected. To find out a new and efficient vaccine against cholera, these three phage particles containing high-affinity peptides were administered to mice to investigate the active and passive immunity. Out of 20 particles, three showed the highest affinity toward VHH. ELISA was carried out with immunized mice sera using LPS and three selected phages particles individually. ETEC, Shigella sonnei, and clinical isolates were used as bacterial targets. These three selected phages (individually or in combination) could stimulate mice immune system producing active and passive immunity. The mice immunized with phage particles could protect about 14 LD50 of V. cholerae. In conclusion, these peptides are mimicking LPS and can potentially act as vaccine candidates against V. cholerae. Copyright © 2016 European Peptide Society and John Wiley & Sons, Ltd.